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1. Introdução
$FRQFHQWUDomRGR&2DWPRVIpULFRJOREDOHVWiDXPHQWDQGRUDSLGDPHQWHQDV~OWLPDVGpFDGDVHDSHVDUGRVHVIRUoRVLQWHUQDFLRQDLVSDUDDUHGXomRGHHPLVVmRGRJiVSURYDYHOPHQWHFRQWLQXDUiDDXPHQWDU,3&&
2HQULTXHFLPHQWRGH&2SURPRYHDOWHUDo}HVQRPHWDEROLVPRGDSODQWDDIHWDQGRVHXFUHVFLPHQWRHRVSURFHVVRV¿VLROyJLFRV([LVWHXPDXPHQWRVLJQL¿FDWLYRQDWD[DIRWRVVLQWpWLFDHXPDGLPLQXLomRQDWD[DGHWUDQVSLUDomRSRU
XQLGDGHGHiUHDGDIROKDHQTXDQWRTXHDWUDQVSLUDomRWRWDOGDSODQWDSRUYH]HVDXPHQWDGHYLGRjPDLRUiUHD
IROLDU$SHVDUGDVHYLGrQFLDVGHHIHLWRVEHQp¿FRVGR&2QDSODQWDQmRpEHPFRQKHFLGRVHHVVHVHIHLWRVDLQGDWHUmROXJDUQDSUHVHQoDGHSDWyJHQRVSUDJDVHHUYDVGDQLQKDVRXRXWURVIDWRUHVOLPLWDQWHVSULQFLSDOPHQWHQRV
SDtVHVWURSLFDLV*KLQL+DPDGD3RXFRVHVWXGRVWrPVLGRUHDOL]DGRVHDPDLRULDHPFRQGLo}HVFRQWURODGDV
$VVLPHOHVSRGHPQmRUHÀHWLUDUHVSRVWDGDVSODQWDVQRFDPSRRQGHKiYDULDo}HVHLQWHUDo}HVHQWUHWHPSHUDWXUD
SUHFLSLWDomRHRXWURVIDWRUHV$EXVFDGHFRQGLo}HVPDLVUHDOLVWDVOHYRXjXWLOL]DomRGHLQVWDODo}HVGHHQULTXHFL-
PHQWRGH&2DFpXDEHUWRHPLQJOrV)UHH$LU&DUERQGLR[LGH(QULFKPHQW)$&(+HQGUH\0LJOLHWD1R%UDVLODSULPHLUDXQLGDGH)$&(IRLLQVWDODGDSUy[LPRjFLGDGHGH-DJXDUL~QDQRHVWDGRGH6mR3DX-
ORHPiUHDH[SHULPHQWDOGD(PEUDSD0HLR$PELHQWH2SURMHWRLQWLWXODGR³,PSDFWRVGDV0XGDQoDV&OLPiWLFDV
*OREDLVVREUH3UREOHPDV)LWRVVDQLWiULRV´FRPRFRGLQRPH³&OLPDSHVW´IRLDSRLDGRSHOD(PEUDSD(PSUHVD%UD-
VLOHLUDGH3HVTXLVD$JURSHFXiULD2&OLPDSHVW)$&(IRLLQDXJXUDGRQRGLDGHDJRVWRGHHIRLSODQHMDGR
SDUDHVWXGDURVHIHLWRVGDFRQFHQWUDomRGH&2VREUHRFDIHHLUR'HQWUHRVSRVVtYHLVLPSDFWRVVmRDYDOLDGRVRGHVHQYROYLPHQWRGDVSODQWDVDVHYHULGDGHGHGRHQoDVHSUDJDVDLQWHUDomRFRPPLFURUJDQLVPRVDQXWULomRGDV
SODQWDVHDSURGXomR
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$QpLV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GHOLPLWDGDVSRUXPDFkPDUDGHDGPLVVmRHPIRUPDWRWRURLGDODWUDYpVGDTXDOVHSURPRYHDIXPLJDomRGR&2$OLEHUDomRGRJiVSRGHDFRQWHFHUDWUDYpVGHLQMHomRGLUHWDRXSUpGLOXtGD/HZLQHWDO1RVGRLVFDVRVR
SULQFLSDOSUREOHPDRSHUDFLRQDOpRGHVHPDQWHUDÀXWXDomRHRJUDGLHQWHGHFRQFHQWUDomRGR&2 em valores acei-WiYHLVQRLQWHULRUGRVDQpLVFDUDFWHUtVWLFDVTXHVmRDIHWDGDVSULQFLSDOPHQWHSHORUHJLPHGHYHQWRV$VVLPDLQVWUX-
PHQWDomREiVLFDGHXPDLQVWDODomR)$&(FRQVLVWHGHXPVHQVRUGH&2HXPDQHP{PHWURPRQWDGRVQRFHQWURGRDQHO$FkPDUDGHDGPLVVmRpVHJPHQWDGDHDIXPLJDomRpOLEHUDGDHPFDGDVHJPHQWRSRUYiOYXODVOLJDGHVOLJDRX
SURSRUFLRQDLV6HQVRUHVGHWHPSHUDWXUDHXPLGDGHUHODWLYDGRDUUDGLDomRVRODUJOREDOHIRWRVVLQWHWLFDPHQWHDWLYD
3$5DOpPGHSUHFLSLWDomRSOXYLRPpWULFDFRPSOHWDPDLQVWDODomR$LQRYDomRDGRWDGDQR&OLPDSHVW)$&(IRLD
LQVWUXPHQWDomREDVHDGDQDHPHUJHQWHWHFQRORJLDGHUHGHGHVHQVRUHVVHP¿RSDUWLFXODUPHQWHDHVSHFL¿FDomR=L-
J%HH=LJ%HH$OLDQFHTXHSURYrDVFDPDGDVGHUHGHHHVWUXWXUDGDDSOLFDomRSDUDRSDGUmR,(((
,(((TXHGH¿QHDSHQDVDVFDPDGDVItVLFDHGHFRQWUROHGHDFHVVRDRPHLRItVLFR3RUWHUFDUDFWHUtVWLFDV
GHEDL[RFRQVXPRGHHQHUJLDHFRQHFWLYLGDGHDRQtYHOGHGLVSRVLWLYRVDOLDGDVDFXVWRVEDL[RVR=LJ%HHHVWiFDGD
YH]PDLVSUHVHQWHQDViUHDVDJUtFRODHGHPRQLWRUDPHQWRDPELHQWDO:DQJHWDO6XDXWLOL]DomRQR)$&(
EUDVLOHLURWHPDLPSRUWkQFLDQmRVRPHQWHGHDWHQGHUDVQHFHVVLGDGHVGHVVHSURMHWRPDVWDPEpPGHFULDUFRPSH-
WrQFLDSDUDRXWUDVDSOLFDo}HVGDWHFQRORJLDVHP¿RQDDJULFXOWXUDEUDVLOHLUD
2. Materiais e Métodos
$iUHDWRWDOGR&OLPDSHVW)$&(pGHKDHHVWiORFDOL]DGDQDVFRRUGHQDGDVÛ¶6HÛ:DOWLWXGHGH
P$LQVWDODomRFRPSOHWDGR&OLPDSHVW)$&(WHPXPWRWDOGHGR]HDQpLVDJUXSDGRVHPVHLVEORFRVFDGDXP
SRVVXLQGRXPDQHOFRPLQMHomRHRXWURGHFRQWUROH)RLHVFROKLGRRVLVWHPDGHIXPLJDomRSRULQMHomRGLUHWDHXP
DUUDQMRRFWRJRQDOGDFkPDUDGHDGPLVVmRXPDJHRPHWULDXVXDOFRPRDOWHUQDWLYDjFLUFXODUHQFRQWUDGDHPLQVWD-
ODo}HVFRPRDGHVFULWDSRU0LJOLHWDHWDO
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1D)LJXUDpPRVWUDGRXPDQHOGR&OLPDSHVW)$&(HGHWDOKHVGRGLPHQVLRQDPHQWRGRFRQMXQWRRFWyJR-
QRHSODQWDV$VVHo}HVGRRFWyJRQRHVWmRDVVRFLDGDVjXPFRQMXQWRGHYiOYXODVGHJiVTXHVmRDFLRQDGDVLQGLYL-
GXDOPHQWHSHORSURJUDPDGHFRQWUROHGHPDQHLUDTXHDIXPLJDomRRFRUUDVHPSUHQDVHomRTXHHVWiSHUSHQGLFXODU
jGLUHomRGRYHQWR'XDVVHo}HVDGMDFHQWHVDHVVDWDPEpPVmRDEHUWDVDOWHUQDGDPHQWHHPLQWHUYDORVUHJXODUHVSDUD
FRPSOHPHQWDUDIXPLJDomR)RUDPXWLOL]DGDVYiOYXODV/DWFKLQJIDEULFDGDVSHOD-HIIHUVRQ6ROHQyLGHV$IXPLJD-
omRGH&2HVWiSURJUDPDGDSDUDRFRUUHUHQWUHHKRUDVSHUtRGRGHDWLYLGDGHIRWRVVLQWpWLFDPDLVLQWHQVDHFRPYHORFLGDGHVGHYHQWRHQWUHHPVIDL[DQDTXDOpSRVVtYHODWLQJLURYDORUDOYRGHSSPGHFRQFHQ-
WUDomR1RFHQWURGRDQHOHQFRQWUDPVHDHVWDomRFOLPDWROyJLFDPRGHOR:;7HRVHQVRUGH&2*00DPERVIRUQHFLGRVSHODFRUSRUDomR¿QODQGHVD9DLVDOD&R$HVWDomRIRLHVFROKLGDSRUPHGLUDYHORFLGDGHHGLUHomR
GRYHQWRDWUDYpVGHWUDQVGXWRUHVGHXOWUDVVRPQmRSRVVXLQGRSRUWDQWRSDUWHVPyYHLV$SUHFLSLWDomRSOXYLRPp-
WULFDWDPEpPpPHGLGDGHIRUPDQmRFRQYHQFLRQDOSRUHIHLWRSLH]HOpWULFR$HVWDomRPHGHDLQGDDWHPSHUDWXUDH
XPLGDGHUHODWLYDGRDUDOpPGDSUHVVmREDURPpWULFD2SULQFtSLRGHIXQFLRQDPHQWRGRPHGLGRUGHFRQFHQWUDomR
GH&2pSRULQWHUDomRGDOX]FRPRJiVQDUHJLmRGRLQIUDYHUPHOKRHPLQJOrV,QIUDUHG*DV$QDO\VHU,5*$2VVHQVRUHVGHUDGLDomRVRODU*OREDO/LH3$5/LGD/LFRU(QYLURQPHQWDOFRPSOHWDPRFRQMXQWRGHPHGLomR
DPELHQWDOQRFHQWURGRDQHO'HVORFDGRVGDSRVLomRFHQWUDOHQFRQWUDPVHDLQGDVRQGDVFRPELQDGDVGHWHPSHUD-
WXUDHXPLGDGHQRVRORXPDQDPHWDGHLUULJDGDGRDQHOHDVHJXQGDQDRXWUDPHWDGH7UDWDVHGHXPLQVWUXPHQWR
GHVHQYROYLGRHPSURMHWRGHLUULJDomRGHSUHFLVmRQD(PEUDSD,QVWUXPHQWDomR7RUUH1HWRHWDO2FRQMXQ-
WRGHDXWRPDomRWHPDLQGDRXWUDYiOYXOD/DWFKLQJTXHFRQWURODDLUULJDomR
2VVHQVRUHVLQVWUXPHQWRVHYiOYXODVGHVFULWRVIRUDPDGDSWDGRVSDUDRSHUDUFRPRNósGHUHGHVHP¿R
DWUDYpVGHGLIHUHQWHVLQWHUIDFHVFRPRPyGXORSDGUmR=LJ%HHPRGHOR(75;IDEULFDGRSHODHPSUHVD7HOHJHVLV
,QF$(VWDomR&OLPDWROyJLFD:;7HR ,5*$*00 IRUDPDGDSWDGRVYLD LQWHUIDFHVHULDO562V
VHQVRUHVGHUDGLDomRVRODUJOREDOH3$5HWDPEpPDVVRQGDVGHVRORVmRPRQLWRUDGRVDWUDYpVGHSRUWDVGHHQWUDGD
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GH,2DFHVVDUPHPyULDHUHJLVWUDGRUHVLQWHUQRVDEULUFDQDOGLUHWRGHFRPXQLFDomRVHULDODOpPGHXPHOHQFRGH
IXQFLRQDOLGDGHVWHPSRUL]DGDV2VLVWHPDRSHUDFLRQDODGRWDGRpR:LQGRZV;3632VRIWZDUHGHJHUHQFLDPHQWR
IRLGHVHQYROYLGRHPOLQJXDJHPGHSURJUDPDomRYLVXDO/DE9LHZQDYHUVmRHRSHUDHPFRQMXQWRFRPXPDEDVH
GHGDGRVLPSOHPHQWDGDHP3RVWJUHVQDYHUVmR7RGDVDVHQWLGDGHVItVLFDVEHPFRPRGDGRVLQVWLWXFLRQDLVH
SHVVRDLVIRUDPFRQWHPSODGRVQDPRGHODJHPHLPSOHPHQWDomRGHVVDEDVH$FROHWDGRVGDGRVRFRUUHDFDGDFLQFR
PLQXWRV3RUpPRVGDGRVGHFRQFHQWUDomRGH&2HGDVFRQGLo}HVGRYHQWRVmRDGTXLULGRVHIRUQHFLGRVDRDOJR-UtWPRGHFRQWUROHGDIXPLJDomRDFDGDVHJXQGRV
3. Resultados e Discussão
1D)LJXUDVmRPRVWUDGRVRVYDORUHVPpGLRVPHQVDLVGHFRQFHQWUDomRGH&2 e da velocidade do vento HQWUHMDQHLURGHHDEULOGHHPTXDWURGRVDQpLVVHQGRTXHQRVDQpLVHKiIXPLJDomRHRVDQpLV
HVmRFRQWUROHV1RVGHPDLVDQpLVFRPHVHPIXPLJDomRRVYDORUHVVmRVHPHOKDQWHVHQmRIRUDPSORWDGRVSDUD
PDLRUFODUH]DGRVJUi¿FRV2EVHUYDVHTXHQRVDQpLVFRPIXPLJDomRDFRQFHQWUDomRPDQWHYHVHHOHYDGDSRUpP
FRPÀXWXDo}HVVLJQL¿FDWLYDVHFRPYDORUPpGLRDEDL[RGRYDORUDOYR7DLVREVHUYDo}HVLQGLFDPDQHFHVVLGDGHGH
RWLPL]DomRGRDOJRULWPRGHFRQWUROH(PLQVWDODo}HV)$&(VLPLODUHVHPTXHVHXWLOL]DPYiOYXODVSURSRUFLRQDLV
SDUDFRPSHQVDomRGDYHORFLGDGHGRYHQWRGRWRWDOGDVPHGLGDVGHFRQFHQWUDomRHVWmRHPWRUQRGHGR
YDORUDOYR1R&OLPDSHVW)$&(HPTXHQmRIRL LPSOHPHQWDGDDFRPSHQVDomROLQHDUSRUPRWLYRVHFRQ{PLFRV
PHGLXVHGHLQFLGrQFLDQDPHVPDIDL[DDOYR
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4. Conclusões
$SULQFLSDOLQRYDomRGR&OLPDSHVW)$&(IRLDLQVWUXPHQWDomREDVHDGDHPUHGHGHVHQVRUHVVHP¿R2
DOFDQFHGRVPyGXORV=LJ%HH(75;HPFRQ¿JXUDomRGHURWHDPHQWR³PXOWLKRS´IRLDGHTXDGRSDUDFREULUWRGDD
iUHDGDLQVWDODomR$VWD[DVGHFRPXQLFDomRVmRVX¿FLHQWHVSDUDRPRQLWRUDPHQWRHFRQWUROHGRVLVWHPDGHLQMHomR
SHUPLWLQGRFRPSHQVDUDVPXGDQoDVGHYHQWRHPLQWHUYDORVDSURSULDGRV2SULQFLSDOGHVD¿RIXWXURpRDSHUIHLoR-
DPHQWRGRDOJRULWPRGHFRQWUROHSDUDVHHOHYDURSHUFHQWXDOGHLQFLGrQFLDQDIDL[DGDFRQFHQWUDomRDOYR(QWUHDV
SURSRVWDVHVWiDXWLOL]DomRGHFRQWUROH3:0VREUHDVYiOYXODVGHJiVUHVXOWDQGRHPXPDVROXomRLQWHUPHGLiULD
HQWUHRFRQWUROHOLQHDUHRDWXDOOLJDGHVOLJDRXDLQGDDLQWURGXomRGHFRQWURODGRUHVGHÀX[RGHPDVVDQDVOLQKDV
GHGLVWULEXLomRGR&2
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